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Summary 
The effects of simulated acid rain (a solution of sulfuric or nitric acid) on radish Rathanus sativus 
L. and head lettuce Lactuca sativa L. var. catitata L. were investigated. Foliar injury was severe at pH 
1. 0， less so at pH 2.0 -4.0， and not detected at pH 5.0 -7 . O. Foliar injury was increased when the 
number of times of spraying with the acid was increased. Paraffin wax helped to decrease injury 
Nitric acid injury was almost same as that caused by sulfuric acid. Much ethylene was evolved from 
radish leaves at low pH. Lettuce was less affected than radish leaves in terms of ethylene production 
Ethylene evolution from radish leaves seames to be a relatively good indicator of stress 



































スミ一二十日大根'とレタス Lactucasativa L. var. 




モニア態窒素 (NH4+) 23 ppm，硝酸態窒素 (N03一)223 
ppm，リン酸 (p，Os)120 ppm，カリウム (K，O)360 ppm， 
カルシウム (CaO)230 ppm，マグネシウム (MgO)75 















pH 1.0， 2.0， 3.0， 4.0， 5.0及び6.0の硫酸水と，
pH 7.0の水道水を播種後37日及び40日の株に 2回散



















播種後43日の葉に， pH 1.0， 2.0， 3.0， 4.0， 5.0 
及び6.0の硫酸水と水道水 (pH7.0)を散布し，その直
後に葉をlOg採取して， 300 mlの三角フラスコに封












pH 1.0， 2.0， 3.0及び4.0の硫酸水を播種後42日と
45日の葉に 2回散布し，その2日後に葉色を調査した.
2.エチレン発生に及ぼす影響
播種後56日の葉に pH1.0， 2.0， 3.0， 4.0， 5.0及
び6.0の硫酸水と水道水 (pH7.0)を散布し，その直後
に葉をlOg採取して， 300mlの三角フラスコに封入










































pH 1.0-4.0の硫酸水を 4回散布すると(第4図)， 
2回散布した場合(第 1，2図)に比べて褐色の斑点



















Fig. 6. Effects of paraffin wax in protecting rad-
ish leaves from foliar injury by sulfuric 
acid solution. 
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Fig. 7. Effects of sulfuric acid solutions on 
ethylene evolution from radish leaves. 
.0 2.0 3.0 4. 
Fig. 8. Effects of simulated acid rain in causing 
foliar injury of radish. Solutions of nitric 
acid were sprayed twice 
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Fig. 9. Effects of simulated acid rain in causing 
foliar injury of radish. Solutions of nitric 
acid were sprayed twice 
Fig. 10. Effects of simulated acid rain in causing 
foliar injury of head lettuce. Solutions of 
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Fig. 11. Effects of sulfuric acid solutions on 
ethylene evolution from leaves of head 
lettuce 

















responses of plant foliage to simulated acid rain. 
Amer.1. Bot. 66 : 953-962 
4) FERENBAUGH. R. W. 1976. Effects of simulated acid 
rain on Phaseolus vulgaris L. (Fabaceae). Amer. J. 





7) LEE. 1. J. G. E. NEELY. S. C. PERRIGAN and L. C. 
GROTHAUS. 1981. Effect of simulated sulfuric acid 
rain on yield. growth and foliar injury of several 
crops. Environ. Exper. Bot. 21 : 171-185. 
406 
8)松島二良 1989.園芸大気環境論.養賢堂.東京.
9) ROBERTS. B. R. V. M. SCHNIPKE and J. H. BARGER. 
1990. Ethylene evolution and membrane permeabi-
lityl in red maple foliage fumigated with acute 









p H 1.0 2.0 3.0 4.0 
Fig. 1. Effects of sim ulated acid rain in causing 
foliar injury of radish. Solutions of sul 
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Fig. 3. Effects of simulated acid rain in causing 
injury of leaves and hypocotyls of radish 
Solutions of sulfuric acid were sprayed 
twice. Leaves and hypocotyls were left in 
each sulfuric acid solution for 24 hours. 
pH 3.0 
Fig. 5. Radish leaf sprayed with a sulfuric acid 
solution at pH 3.0 four times 
407 
Fig. 2. Effects of sim ulated acid rain on the 
hypocotyl of radish. Solutions of sulfuric 
acid were sprayed twice. 
Fig. 4. Effects of simulated acid rain in causing 
foliar injury of radish. Solutions of sul 
furic acid were sprayed four times 
